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SWAN ISLAND HUTIA, GEOCAPROMYS THORACATUS 
(MAMMALIA: RODENTIA: CAPROMYIDAE), 

AND THE ZOOGEOGRAPHY OF THE 
SWAN ISLANDS VERTEBRATE FAUNA 

Gary S. Morgan 

Abstract. — Comparisons of external and cranial characters in the three Recent 
species of Geocapromys demonstrate that the Swan Island Hutia, G. thoracatus , 
is a distinct species, rather than a subspecies of the Jamaican Hutia, G. brownii , 
as it has been regarded by most recent authors. Based on derived characters of 
the zygomatic arch region, G. thoracatus and G. brownii are closely related and 
constitute a species-group within Geocapromys. The third extant species of the 
genus, G. ingrahami from the Bahamas, and at least four extinct species referable 
to Geocapromys form a second species-group. All available information pertaining 
to the recent extinction of the Swan Island Hutia is reviewed. Zoogeographic 
analysis of the Swan Islands vertebrate fauna reveals that the majority of species 
have been derived from the West Indies, substantiating placement of the Swan 
Islands in the West Indian Subregion of the Neotropical Region. Overwater dis- 
persal is advocated to explain the origin of the fauna, as the geological history of 
the Swan Islands precludes vicariance as a tenable biogeographic hypothesis. 



“There are some islands which are so small and isolated that the mere presence, 
or the mere absence, of certain birds and mammals on them, lends them just that 
touch of interest which they would not otherwise possess.” Percy Lowe (1911: 
38). 

Geocapromys thoracatus , a member of the endemic West Indian hystricognath 
rodent family Capromyidae, is known only from Little Swan Island, a tiny (2 km 2 ), 
remote, limestone island located in the northwestern Caribbean Sea. The taxo- 
nomic status of G. thoracatus has been unclear from the beginning. When True 
(1888) described G. thoracatus as a subspecies of the Jamaican Hutia, Capromys 
brachyurus Hill, 1851 (=C. brownii Fischer, 1830), he compared only external 
characteristics of the two forms. Jamaican specimens were not available to True, 
so his comparisons were based on Hill’s original description of C. brachyurus in 
Gosse (1851). True (1888:470) distinguished thoracatus from brachyurus on the 
basis of “. . . the white band of fur across the breast, the gray throat, and brown 
and ochreous (not blackish) hind feet . ...” He noted that the Little Swan speci- 
mens, of which he had two, closely resembled C. brachyurus in size and propor- 
tions. This last observation is puzzling, because all later workers have mentioned 
the considerably larger size of the Jamaican animal. 

In his original description of Capromys ingrahami from East Plana Cay, a small 
island in the Crooked-Acklins group in the south-central Bahamas, J. A. Allen 
(1891) compared the species with C. thoracatus. He noted that these two species 
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were similar in overall coloration, but that C. ingrahami was a smaller animal 
with a relatively longer tail, and also differed in cranial features. Except for the 
narrower jugal and less pronounced lateral jugal fossa of C. ingrahami, most of 
Allen’s characters are of doubtful value as judged from larger samples. 

Chapman (1901), in his revision of Capromys, erected the subgenus Geocapro- 
mys to include the short-tailed members of the genus: G. brownii, G . thoracatus, 
and G. ingrahami. Compared with the other two species, Chapman found that 
the skull of G. brownii is larger, lacks supraorbital processes and is relatively 
broader at the interorbital constriction. In a direct comparison of G. brownii and 
G. thoracatus, Chapman (1901:321) made the following observations: “The ac- 
quisition of the above-mentioned specimen of C. brownii ( =brachyurus auct.) 
permits, for the first time, actual comparison of thoracatus with the form to which 
it has generally been supposed to be subspecifically related. The result shows the 
two animals to differ widely from each other in color, dimensions, particularly of 
the ears, and in cranial characters. In fact, thoracatus proves to be much more 
closely related to ingrahami, from which indeed it is to be distinguished externally 
only by size, the two known specimens of thoracatus agreeing exactly in color 
with the prevailing type of C. ingrahami as it is shown by a series of twelve 
specimens in the America Museum.” Based on the differences between G. brownii 
and G. thoracatus, Chapman regarded the latter as a full species. 

G. M. Allen elevated Geocapromys to generic rank and in so doing, he noted 
(1917:8-9), “Three living species are included in this genus. Of these, Geocapro- 
mys brownii, of Jamaica, is the largest. The two others, G. thoracatus of Little 
Swan Island, and G. ingrahami of Plana Keys, Bahamas, are smaller, and much 
more resemble each other in their gray type of coloring than they do the large 
dark brown animal of Jamaica. As Chapman pointed out, these may indicate two 
species groups.” Allen also mentioned that the incisors are very pale yellow in G. 
brownii and G. ingrahami and ivory white in G. thoracatus ; however, every 
specimen of G. brownii I have examined has dark, yellowish-orange incisors. 

In a report on the generic characters of Geocapromys , Miller (1929) noted that 
the ascending process of the maxilla is essentially vertical in G. ingrahami and 
posteriorly sloping in G. brownii and G. thoracatus. Lawrence (1934) presented 
a key summarizing the cranial characters of all the then known species of Geo- 
capromys, both living and extinct. She distinguished G. brownii based on its larger 
size, anterior inflation of the frontals, constriction of the frontals posterior to the 
supraorbital processes, and short, bluntly triangular supraorbital processes. Geo- 
capromys thoracatus was differentiated from G. brownii by its smaller size and 
from G. ingrahami by the pronounced jugal spine and more vertical posterior 
margin of the jugals. 

Geocapromys thoracatus was recognized as a distinct species from the time 
Chapman (1901) first accorded it full specific rank until Mohr (1939) relegated it 
to its current status as a subspecies of G. brownii. Almost all authors have followed 
Mohr in calling the Swan Island Hutia, G. brownii thoracatus (Clough 1972, 1 976; 
Hall 1981; Oliver 1976, 1977; Varona 1974). Furthermore, Mohr (1939) reduced 
Geocapromys to its former status as a subgenus of Capromys, a usage that has 
gained favor with some recent authors (Hall 1981; Varona 1974). However, based 
on nine external and cranial characters, I recognize Geocapromys as a distinct 
genus. External features which differentiate Geocapromys from Capromys are the 
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short tail, reduced first digit on the front foot, and the shorter, finer fur. Cranial 
characters separating the two genera are discussed in detail by Morgan (1977) and 
Woods and Howland (1979). The most significant diagnostic features of Geocap- 
romys noted by these authors are: the less arched or more procumbent incisors, 
the origin of the upper incisor root capsule high on the maxilla above the P 4 , the 
broad vertically or posteriorly oriented superior zygomatic root of the maxilla, 
the tendency toward anterior convergence of the upper tooth rows, the labial 
inclination of the occlusal surface of the cheek teeth, and the presence of an 
additional anterolingual re-entrant (anteroflexid) on the P 4 . 

In a study of the living and extinct species of Geocapromys undertaken to 
determine the affinities of an undescribed extinct species of the genus from the 
Cayman Islands (Morgan 1977), it became clear to me that the external and cranial 
differences between G. thoracatus and G. brownii represented distinctions between 
species, not subspecies. Many of these differences have been pointed out by pre- 
vious authors, but they have not been adequately summarized. For the sake of 
completeness, I have included G. ingrahami in my descriptions and analyses. 

Methods and specimens. — External measurements are those of the original col- 
lectors and were taken from skin labels. Cranial measurements were taken with 
dial calipers and rounded to the nearest 0.1 mm. In addition to the standard 
mammalian cranial measurements, as defined in DeBlase and Martin (1 974), other 
measurements were taken. Those that require further explanation include: the 
internal width of palate taken between the anterolingual edges of alveoli of P 4 
and M 1 and at the posterior palatal margin; the occlusal lengths of the upper and 
lower tooth rows are measurements of the teeth — not alveoli; length of dentary 
taken from posterior tip of angular process to anterior extension of incisor alveolus; 
and length of mandibular symphysis taken from posterior edge of alveolar sheath 
to anterior extension of incisor alveolus. Only adults were measured, as deter- 
mined by the eruption and wear on M| and by fusion of the basioccipital and 
basisphenoid. For two reasons the sexes were combined in the statistical analyses. 
First, the sex was not recorded on 25 of the 65 specimens examined. Second, the 
presence of an enlarged clitoris in female Geocapromys increases the likelihood 
that individuals were incorrectly sexed in the field. For example, of the 25 sexed 
specimens of G. thoracatus and G. ingrahami examined, only three were recorded 
as females. Descriptive morphological terms are standard except certain terms 
used to describe hystricognathous rodents (Woods and Howland 1979). Dental 
terminology follows Wood and Patterson (1959:287). 

I examined and measured the majority of existing specimens of Recent Geo- 
capromys, including all specimens from the following museums: American Mu- 
seum of Natural History (AMNH), British Museum (Natural History) (BMNH), 
Florida State Museum (UF), Museum of Comparative Zoology (MCZ), and Na- 
tional Museum of Natural History, Smithsonian Institution (USNM). The fol- 
lowing specimens were examined: 

Geocapromys brownii (23; 9 86, 6 9$, 8?) JAMAICA: Portland Parish, John 
Crow Mountains, AMNH (7), MCZ (2), UF (1); Stony Hill, UF (1); St. Thomas 
Parish, Cuna Cuna, AMNH ( 1 ), MCZ ( 1 ), USNM (2); St. Catherine Parish, Worthy 
Park, UF (2); no specific locality, AMNH (2), BMNH (2), MCZ (3). 

Geocapromys ingrahami (2 1 ; 9 68, 1 9, 1 1 ?) BAHAMAS, East Plana Cay, AMNH 
(8, including type), BMNH (2), MCZ (8), USNM (3). 
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Geocapromys thoracatus (21; 13 66, 2 9$, 6?) SWAN ISLANDS, Little Swan 
Island, AMNH (2), BMNH (7), MCZ (10), USNM (2, including type). 

Morphological Comparisons 

External characters.— ’The, most obvious difference among the three species of 
Geocapromys is size (Table 1): G. brownii is largest in body size, G. thoracatus is 
intermediate, and G. ingrahami is smallest. As noted by many previous workers, 
G. thoracatus and G. ingrahami are similar in overall coloration. Both species 
have grayish-brown upperparts and a light brown to tan venter. In these two 
species, the majority of hairs on the back are light brown at the base with tan 
tips, but interspersed with these, especially in the middle of the back, are longer 
unbanded dark brown hairs. These darker hairs, together with the paler banded 
hairs, produce the grayish-brown color of the dorsum. Geocapromys thoracatus 
has a cream-colored collar 1-3 cm in width that extends transversely across the 
chest between the front limbs, hence the specific epithet. Geocapromys ingrahami 
lacks this bar, but some individuals do have a cream-colored spot between the 
front limbs that may extend posteriorly to the genital region. Compared to the 
two smaller species, G. brownii is a much darker animal, being dark reddish- 
brown to blackish -brown on the dorsum and medium brown on the belly. The 
dorsal guard hairs are alternately banded reddish-brown and dark brown or black, 
with longer black hairs interspersed. Unlike the other two species, G. brownii has 
no lighter colored spots or bars on the underside. 

The tail is short in all Geocapromys, but it varies among the three species (Table 
1). The tail is shorter than the hind foot and sparsely furred in G. brownii, ap- 
proximately equal in length to the hind foot and sparsely furred in G. thoracatus, 
and longer than the hind foot and densely furred with short, reddish-brown hairs 
in G. ingrahami. The difference in tail length between the three species appears 
to be correlated with the number of caudal vertebrae. The longest-tailed species, 
G. ingrahami , has an average of 19 caudal vertebrae, G. thoracatus has 17, and 
G. brownii 14. 

The ears also differ in size (Table I) and morphology among the living members 
of the genus. Geocapromys thoracatus has comparatively large ears that appear 
to be almost naked, although both the internal and external surfaces have a sparse 
covering of short, fine hairs. Geocapromys brownii has small ears that are covered 
by a dense mat of short, fine hairs and in addition has two tufts of longer hair on 
the inner surface of the pinna, one above and behind the meatus and the other 
directly posterior to the meatus on the ventrolateral margin of the ear. Geocap- 
romys ingrahami has intermediate-sized ears that are clothed with long, poste- 
riorly directed hairs. As in G. brownii, there are two tufts of hair along the inner 
dorsal margin of the ear, although the tufts are much more prominent in G. 
ingrahami. The presence of long ear tufts in G. ingrahami appears to be unique 
within the Capromyidae. Most species of Capromys have nearly naked ears, 
resembling those of G. thoracatus. 

Cranium.— The most obvious difference between the cranium of Geocapromys 
brownii on the one hand and G. thoracatus and G. ingrahami on the other, is the 
larger size of the former (Table 1, Figs. 1, 2). Geocapromys brownii averages 15- 
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Table L— External, skull, and dental measurements (in mm) of Geocapromys brownii, G. thoracatus, 
and G. ingrahami. The mean, standard deviation, sample size (in parentheses), and observed range, 
respectively, are given for each measurement. 



Measurement 


Geocapromys brownii 


Geocapromys thoracatus 


Geocapromys ingrahami 


Length of head and body 


410 ± 24 (12) 
372-448 


338 ± 4 (5) 

334-343 


308 ± 21 (4) 
280-326 


Length of tail 


48 ± 8 (13) 

40-64 


65 ± 5 (5) 

57-70 


11 ±5 (7) 

70-85 


Length of hindfoot 


70 ± 6 (14) 

60-78 


66 ± 2 (5) 

64-70 


58 ± 5 (7) 

53-65 


Length of ear (from notch) 


20 ± 1 (5) 

19-21 


26 ± 1 (8) 
24-28 


19 ± 4 (7) 

15-24 


Number of caudal vertebrae 


14 ± 1 (7) 

12-15 


17 ± 1 (8) 

15-18 


19 ± 1 (5) 

18-19 


Greatest length of skull 


81.1 ± 3.7(19) 
75.1-87.0 


68.6 ± 1.8(19) 
65.9-73.0 


63.2 ± 1.2(16) 
61.5-65.6 


Condylobasal length 


75.3 ± 4.0(14) 
68.9-81.6 


63.6 ± 2.0(18) 
60.4-67.9 


59.3 ± 1.4(12) 
57.5-61.6 


Zygomatic breadth 


43.7 ± 2.5(18) 
39.1-48.4 


34.8 ± 1.3(18) 
32.7-36.9 


32.8 ± 1.3(18) 
30.3-34.9 


Breadth at auditory meatus 


29.5 ± 1.1 (17) 
27.2-30.9 


25.0 ± 0.9(17) 
23.4-27.1 


24.4 ± 1.0(15) 
23.2-26.5 


Breadth of frontals anterior to 
supraorbital processes 


23.9 ± 1.2(18) 
20.5-26.1 


17.8 ± 0.8(21) 
16.3-19.3 


17.1 ± 0.8(19) 
15.3-18.5 


Breadth of frontals posterior to 
supraorbital processes 


19.7 ± 1.2(19) 
18.0-22.6 


19.9 ± 0.8(21) 
18.8-21.3 


17.9 ± 0.7(19) 
17.1-19.3 


Breadth of superior zygomatic 
root of maxilla 


5.5 ± 0.9(19) 
4. 0-7. 6 


4.5 ± 0.3 (20) 
4. 0-5. 2 


3.2 ± 0.6(18) 
1. 9-4.3 


Breadth of palate anterior to P 4 


3.4 ± 0.5 (18) 
2. 6-4.2 


2.6 ± 0.3(21) 
2.3-3. 1 


2.4 ± 0.3(19) 
1. 9-2.8 


Breadth of palate between P 4 
and M 1 


3.4 ± 0.6(16) 
2. 4-4. 6 


2.9 ± 0.3(19) 
2. 3-3.7 


2.2 ± 0.3(19) 
1. 6-2.8 


Breadth of palate at posterior 
palatal margin 


6.4 ± 0.4(18) 
5. 5-7.0 


5.6 ± 0.3(19) 
5. 3-6. 5 


4.8 ± 0.4(19) 
3. 8-5. 6 


Length of upper diastema 


19.6 ± 1.1 (19) 
17.9-21.6 


17.0 ± 0.6(20) 
16.0-18.5 


15.4 ± 0.5 (18) 
14.7-16.6 


Alveolar length of upper tooth 
row 


19.3 ± 0.7(19) 
18.0-20.3 


15.2 ± 0.5(21) 
14.4-15.9 


15.6 ± 0.5(19) 
14.8-16.4 


Occlusal length of upper cheek 
teeth 


18.1 ± 0.7 (11) 
17.0-19.4 


14.1 ± 0.6(21) 
12.8-15.4 


14.6 ± 0.6 (18) 
13.3-15.6 


Greatest length of mandible 


55.8 ± 2.7(17) 
50.7-59.8 


45.2 ± 1.6(18) 
41.4-48.3 


41.3 ± 1.7(15) 
38.0-43.2 


Length of lower diastema 


13.7 ± 1.0(19) 
12.6-16.0 


12.8 ± 0.7(20) 
11.5-14.3 


10.1 ± 0.6(18) 
9.2-11.3 


Alveolar length of lower tooth 
row 


19.1 ± 1.0(19) 
17.5-21.0 


14.6 ± 0.5(20) 
13.3-15.4 


15.2 ± 0.6(17) 
13.9-16.2 


Occlusal length of lower cheek 
teeth 


18.7 ± 1.0(12) 
17.3-20.8 


14.4 ± 0.6 (20) 
13.5-15.5 


14.6 ± 0.6(17) 
13.7-15.6 
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20% larger than G. thoracatus , depending on the measurement, with almost no 
overlap between the smallest G . brownii and the largest G. thoracatus. G. ingra- 
hami is slightly smaller (6-8%) than G. thoracatus, but there is broad overlap 
between them in some measurements. 

One of the most characteristic features of Geocapromys brownii is the prominent 
inflation of the frontals medial to the anterior edge of the orbits. The degree of 
frontal inflation varies individually, but all show some evidence of it. When viewed 
laterally, the frontals are seen to form a noticeable bulge in the dorsal profile of 
the skull (Fig. 1 D). The inflation of the frontal sinuses begins immediately posterior 
to the nasofrontal suture, extends posteriorly to the level of the supraorbital 
processes, and is also present on the orbital wall dorsal to the lacrimals. The 
frontals are not inflated in G. thoracatus or G. ingrahami. Although the functional 
significance of frontal inflation is not known, it is present in several other groups 
of hystricognath rodents, particularly in the porcupines Coendou and Hystrix . 
Anterior to the frontoparietal suture, the interorbital region is strongly constricted 
in G. brownii, but not in the other two species. The anteriorly inflated and pos- 
teriorly constricted frontals of G. brownii are thus considerably broader anterior 
to the supraorbital processes than posterior to them. This contrasts with G. thorac- 
atus, in which the frontals are always broader posterior to the supraorbital pro- 
cesses, and with G. ingrahami, in which the two measurements are nearly equal. 

Most specimens of Geocapromys brownii have a moderate to strongly developed 
sagittal crest formed by the convergence of weak temporal crests. The temporal 
crests are stronger in G. thoracatus and G. ingrahami, but never meet to form a 
sagittal crest in the latter, and only rarely meet to form a weak crest in the former. 
Compared to the other two species, G. ingrahami has an inflated and foreshortened 
braincase and a constricted pterygoid region. The auditory bullae of G. ingrahami 
are also inflated, whereas those of G. brownii and G. thoracatus are not. In posterior 
view, the bullae of G. ingrahami project ventral to the occipital condyles, whereas 
in the other two species the ventral surface of the bullae is always dorsal to the 
condyles. Additionally, the bullae of G. ingrahami are comparatively shorter, 
broader anteriorly, and have a larger external auditory meatus. The combination 
of the inflated bullae and a narrower basioccipital results in the anterior portions 
of the bullae being in closer approximation in G. ingrahami than in its congeners. 

In all Geocapromys, the lateral jugal fossa is present, being particularly large in 
G. brownii, slightly smaller in G. thoracatus, and reduced in G. ingrahami. The 
enlarged jugal fossa of G. brownii is partially the result of a prominent jugal spine 
on the posteroventral edge of the jugal. The jugal spine is present, but smaller in 
G. thoracatus and absent in G. ingrahami. In lateral view, the posterior portion 
of the zygomatic arch appears to be rotated ventrally in G. brownii and G. thorac- 
atus in comparison to that of G. ingrahami or Capromys. The downtuming or 
flexion of the zygomatic arch region is best observed in the relationship between 
the ventral border of the jugal and the alveolar margin of the upper cheek teeth. 
The ventral border of the zygomatic arch is inclined relative to the alveolar margin 



Fig. 1. Dorsal (A-C) and left lateral (D-F) views of cranium of Geocapromys species. A, D, G. 
brownii, MCZ 11040, Jamaica; B, E, G. thoracatus, AMNH 34547, Little Swan Island; C, F, G. 
ingrahami, MCZ 29427, East Plana Cay, Bahamas. All photographs are natural size. 
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and projects ventral to it in G. brownii and G . thoracatus. In most specimens of 
these two species the jugal spine, the ventralmost portion of the zygomatic arch, 
is ventral to the occlusal surface of the cheek teeth. In G . ingrahami, the ventral 
border of the zygomatic arch is essentially parallel to the alveolar margin and 
does not project ventral to it. Apparently, as a result of the ventral rotation of 
the zygomatic arch, the superior zygomatic root of the maxilla in G. brownii and 
G . thoracatus is inclined posteriorly relative to a perpendicular line drawn through 
the alveolar margin. In addition, the superior zygomatic root in these two species 
is relatively broader than in G. ingrahami or Capromys. The superior zygomatic 
root of G. ingrahami is perpendicular or inclined slightly anteriorly. The zygomatic 
arches in G. brownii are broadest anteriorly, whereas in G. thoracatus and G. 
ingrahami the lateral margins of the zygomatics are parallel. 

The upper tooth rows converge anteriorly in all Geocapromys more so than in 
Capromys. Geocapromys ingrahami shows the greatest tendency toward this con- 
vergence, G. brownii' the least. The upper tooth rows of G. ingrahami do not 
diverge as strongly as in G. brownii and G. thoracatus and as a result, the internal 
nares are constricted laterally. The anterior convergence of the upper tooth rows 
and constriction of the internal nares are carried to an extreme in several extinct 
species of Geocapromys in which the tooth rows nearly meet anteriorly. In contrast 
to the condition in G. ingrahami, the opening of the internal nares is constricted 
vertically in G. thoracatus due to the dorsal inclination of the palate from anterior 
to posterior. The median ridge of the palate has been used to distinguish species 
of Geocapromys, but I found this character to be highly variable in all species 
except G. thoracatus . Geocapromys thoracatus has a small spinous process that 
projects 1-2 mm beyond the posterior palatal margin along the midline; this 
process was not observed in any other species of the genus. Both the alveolar and 
occlusal lengths of the upper tooth rows are shorter in G. thoracatus than in G. 
ingrahami, even though the former is larger in most other cranial measurements. 
This derives from the comparatively small cheek teeth of G. thoracatus, a feature 
discussed in greater detail in the Dentition section. 

Mandible. —The coronoid process is triangular and vertical in Geocapromys 
thoracatus and G. ingrahami, whereas in G. brownii the tip of the coronoid is 
curved posteriorly. The masseteric crest is broad and rounded laterally in G. 
thoracatus, but is narrower in G. brownii and G. ingrahami. The pterygoid shelf 
of the angular process is also broader in G. thoracatus. The articular surface of 
the condyloid process is anteroposteriorly elongate in G. brownii and G. ingra- 
hami, but is nearly circular in G. thoracatus. A postcondyloid process is well 
developed in G. brownii, somewhat smaller in G. ingrahami, and reduced in G. 
thoracatus. As in the upper cheek teeth, the lower teeth in G. thoracatus are 
shorter and narrower than in the other species and consequently, the alveolar and 
occlusal lengths of the tooth rows are shorter. The mandibular tooth rows are 
closer in G. ingrahami than in the other two species, but are not as convergent 



Fig. 2. Ventral views of cranium (A-C) and occlusal outlines of maxillary cheek teeth (D-F) of 
Geocapromys species. A, D, G. brownii, MCZ 11040, Jamaica; B, E, G. thoracatus, AMNH 34547, 
Little Swan Island; C, F, G. ingrahami, MCZ 29427, East Plana Cay, Bahamas. Photographs of crania 
(A-C) are natural size, occlusal outlines of cheek teeth (D-F) are 4 x natural size. 
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